In this paper the latest results of numerical simulations are . .
INTRODUCTION
A special technique is normally used to fill the CERN Super Proton Synchrotron (SPS) with a high-intensity proton beam from the Proton Synchrotron (PS), the so-called Continuous Transfer (CT) [I] . The beam is sliced using an electrostatic septum: by properly defining a closed orbit perturbation and by setting the horizontal tune equal to Q H = 6.25 the beam is extracted from the PS over five consecutive turns. A continuous ribbon four-turn long is extracted first, while the remaining central core is extracted last thus generating a proton spill five-turn long (see Refs. [l, 21 for more details). Such a multi-turn extraction might not be the best choice for the planned CERN Neutrino to Gran Sasso (CNGS) proton beam [31, especially in case of an intensity upgrade [4], due to the intrinsic losses (of the order of 15 -20 % of the overall proton intensity) onto the electrostatic septum as well as the poor betatron matching of the resulting slices.
An alternative method was proposed [S. 61. The beam is split in the transverse horizontal phase space by the combined effect of a slow tune variation and the presence of stable islands created by nonlinear elements: the beam is trapped inside stable islands. creating a number of heamlets corresponding to the order of the resonance used. For the specific CERN application the fourth-order resonance was studied [5] . Following the encouraging results, numerical simulations were performed also for the third-order resonance [6] showing the validity of the method even in that case. 
RESULTS OF NUMERICAL SIMULATIONS

Two-Turn Extraction
The case of a two-turn extraction is considered first, as it deserves special consideration. In fact, the map (1) does not possess any stable islands related to a resonance of order two (more details on this point can be found in Ref. [IO] ).
To overcome this difficulty, a solution consists in assuming that the sextupoles and octupoles are not placed in the same location in the ring. In the numerical simulations they have been located 7r/2 apart in betatron phase advance. while the majority of them migrates to the islands as the tune is swept through the half-integer resonance. Once the two beamlets are created, it is possible to move the islands towards higher-amplitudes, hence increasing the beamlets separation so to prepare for extraction. 
Three-Turn Extraction
In this case the model ( I ) is used in the numerical simulations without any modification. The time-evolution of the linear tune is presented in Fig. 3 , while the evolution of the beam distribution is shown in Fig. 4 . The fact that 
Five-Turn Extraction
The fourth-order resonance is the one used in the original proposal in Fig. 6 . The four outermost beamlets are created by adiabatic trapping inside the stable islands, while the fifth one is generated by those particles left unperturbed near the origin of phase space. This fact has deep implications on the properties of the beamlets. In fact, for the previous multiturn extraction processes (two-and three-tum) the various beamlets had the same number of particles trapped inside as they represent a unique ribbon of length two or three times the machine circumference. However, when the central pan of phase space is filled at the eodofthe capture process, the beamlets need not be equally populated. unless a dedicated optimisation of the free parameters is performed.
Such an optimisation concerns mainly the sigma of the initial beam distribution, the nonlinear elements strength, and the properties of the tune-variation. ticles can he trapped inside islands without any loss. Furthermore. it is possible to move the beamlets by acting on the tune so to increase their separation, which is the neces- 
Sir-Turn Extraction
By using even higher-order resonances it is possible to increase further the length of the extracted spill. Here, the case of a resonance of order five is shown in Figs. 1 and 8 . However, it is clear that there are intrinsic limitations on the resonance order. In fact, the higher the order, the smaller will he the islands, thus enhancing the difference between the first tums and the last one, represented by the pmicles left around the origin in phase space at the end of the capture pmcess. Furthermore. it will he more and more difficult to create enough free space between the beamlets to accommodate the blade of an extraction septum. 
